04/11/2005 15:59 FAI 404 815 6555 



ES 



@005 



Appln. No. Serial No. 09/698,884 
Amdt. Dated April 11, 2005 

Second Response in Appln, Reply to Office Action of 1/10/2005 
Page 2 of 12 

AMENDMENTS TO THE CLAIMS 

The listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims : 

1 , (Currently amended) A method for operating a path network for carrying out 
communications between nodes using one or more working paths and one or more protection 
paths, the method comprising the stqjs of; 

transmitting path signals from a transmitting node to a receiving node through the 
working paths and the protection paths; aad 

converting one of the protection paths into a working path temporarily in order to 
increase a bandwidth of the working paths when a bandwidth increase request occurs in the 
path network: 

addmg protection patfis i n order to increase a bandwidth of the trrotection pathg: and 
re-airanging t he woiking paths and the protection paths such that all the working 
paths connect the tra nsmitting node and the receiving node via a first route and all the 
protection paths con nect the transmitting node and the receiving node via a second route . 

2, (Previously presented) The method of claim 1, wherein at the transmitting 
step, the transmitting node transmits the path signals obtained by attaching a path overhead 
to client signals, where the path overhead contains an automatic path conversion information 
to be used in converting a protection path into a working path, and 

at the converting step, tlie transmitting node and the receiving node convert the 
protection path into a working path by using the automatic path conversion information 
contained in the path overhead. 
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3. (Previously presented) The method of claim 2, wherein the converting step 
further cornprises the steps of: 

at the transmitting node, transmitting the path signals with the path overhead that 
contains the automatic path conversion information indicating a protection path conversion 
request for requesting a conversion of the protection path into a working path to the receiving 
node; 

at the receiving node, in response to the protection path conversion request, reserving 
an output terminal at a receiving side, connecting an input of the output terminal to a path 
from which the protection path conversion request is received, and returning the path signals 
with the path overhead that contains the automatic path conversion infomiation indicatitig a 
protection path conversion reverse request for requesting transmission of signals through a 
converted path to the transmitting node; and 

at the transmitting node, in response to the protection path conversion reverse request, 
transmitting the path signals with the path overhead that contains the automatic path 
conversion information indicating a protection path conversion complete notice to the 
receiving node, through the converted path. 

4. (Cancelled). 

5. (Currently amended) The method of claim 4 i, further comprising the steps of: 
assigning priority orders among the working paths and the protection paths in 

advance, such that the converting step converts a protection path with a highest priority order 
into a working path; 

wherein the re-arranging step re-arranges the working paths and the protection paths 
by re-assigning the priority orders among the working paths and the protection paths. 

6. (Previously presented) The method of claim 5, wherein at the transmitting 
step, the transmitting node transmits the path signals obtained by attaching a path overhead 
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to client signals, through each one of the working paths and the protection paths, where the 
path overhead attached to the path signals to be transmitted through each path contains a 
priority order information indicating a priority order of each path, and 

at the converting step, the transmitting node and the receiving node convert the 
protection path into a working path by using the priority order information contained in the 
path overhead attached to the path signals transmitted through each path. 

7. (Original) The method of claim 1 , further comprising the step of: 
releasing a part of the working paths and the protection paths in order to reduce a 

bandwidth of the working paths and the protection paths when a required bandwidth in the 

path network decreases. 
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8, (Currently amended) A path network for carrying out communications 
between nodes, comprising; 

a transmitting node for transmitting path signals; 
a receiving node for receiving the path signals; aed 

one or more working paths and one or more protection paths for transmitting path 
signals between the transmitting node and the receiving node; 

wherein the transmitting node and the receiving node have a function for converting 
one of the protection paths into a working path ten^orarily in order to increase a bandwidth 
of the working paths when a bandwidth increase r^tquest occurs in the path networ k: and 

a network ma nagement system for adding protection paths in order to increase a 
bandwidt h of the protection paths after the conversion of the protection pafli into a working 
path, and re-arranging the working paths and the protection paths after an addition of the 
protection paths such that all the working paths connect the transmitting node and the 
receiving node via a first route and all the protection paths connect the transmitting node and 
the receiving node via a second route . 

9. (Previously presented) The path network of claim 8, wherein the transmitting 
node has path generation units for transmitting the path signals obtained by attaching a path 
overhead to client signals, where the path overhead contains an automatic path conversion 
information to be used in converting the protection path into a working path, and the 
receiving node has path termination units for applying a termination processing to the path 
overhead, such that the path generation units and the path termination units convert the 
protection path into a working path by using the automatic path conversion information 
contained in the path overhead. 
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1 0. (Previously presented) The path network of claim 9, wherein the transmitting 
node has path generation units for transmitting the path signals with the path overhead that 
contains the automatic path conversion information indicating a protection path conversion 
request for requesting a conversion of the protection path into a working path to the receiving 
node; 

the receiving node has path termination units for reserving an output terminal at a 
receiving side, connecting an input of the output terminal to a path from which the protection 
path conversion request is received, and returning the path signals with the path overhead 
that contains the automatic path conversion information indicating a protection path 
conversion reverse request for requesting transmission of signals through a converted path to 
the transmitting node, in response to the protection path conversion request; and 

the path generation units of the transmitting node also transmit the path signals with 
the path overhead that contains the automatic path conversion information indicating a 
protection path conversion cornplete notice to the receiving node, through the converted path, 
in response to the protection path conversion reverse request. 

11. (Cancelled). 

12. (Currently amended) The path network of claim 4+ 8, wherein the network 
management system also assigns priority orders among the working paths and the protection 
paths in advance, such that the transmitting node and the receiving node convert a protection 
path with a highest priority order into a working path, and re-arranges the working paths and 
the protection paths by re-assigning the priority orders among the working paths and the 
protection paths. 
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1 3 . (Original) The path network of claim 1 2, wherein the transmitting node has 
path generation units for transmitting the path signals obtained by attaching a path overhead 
to client signals, through each one of the working paths and the protection paths, where the 
path overhead attached to the path signals to be transmitted through each path contains a 
priority order information indicating a priority order of each path, and the receiving node has 
path termination vinits for applying a termination processing to the path overhead, such that 
the path generation units and the path termination units convert a protection path into a 
working path by using the priority order information contained in the path overhead attached 
to the path signals transmitted through each path. 

14. (Original) The path network of claim 8, wherein the transmitting node and 
the receiving node also have a function for releasing a part of the working paths and the 
protection paths in order to reduce a bandwidth of the working paths and the protection paths 
when a required bandwidth in the path network decreases. 
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15. (Currently amended) A node device functioning as a transmitting node in a 
path network for carrying out communications between nodes using one or more working 
paths and one or more protection paths, the node device comprising: 

a plurality of path generation units, each path generation unit transmits path signals 
obtained by attaching a path overhead to client signals, where the path overhead contains an 
automatic path conversion infomiation to be used in converting one of the protection paths 
into a working path, such that the protection path is converted into a working path 
temporarily by using the automatic path conversion information contained in the path 
overhead, in order to increase a bandwidth of the working paths when a bandwidth increase 
request occurs in the path networ kjyherein once a protection uath has been converted into a 
working path, an additi onal protection oath is added in order to increase a bandwidth of the 
protection paths, and the working paths and the protection paths are rearranged after the 
addition o f the additional protection path such that all the working paths connect the 
transmitting node an d the receiving node via a first route and all the protection paths connect 
the trans mitting node and the receiving node via a second route: 

a plurality of multiplexing units, each multiplexing unit multiplexes the path signals 
to be transmitted through each route and transmits multiplexed path signals through each 
route; and 

a switch unit for switching the path signals transmitted by the path generation units 
into the multiplexing units. 
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16. (Previously presented) The node device of claim 15, wherein at a time of 
converting the protection path into a worldng path, the path generation units transmit tlie 
path signals with the path overhead that contains the automatic path conversion information 
indicating a protection path conversion request for requesting a conversion of a protection 
path into a working path to the receiving node, and when the transmission node receives the 
path signals with the path overhead that contains the automatic path conversion information 
indicating a protection path conversion reverse request for requesting transmission of signals 
through a converted path to the transmitting node, that is returned from the receiving node in 
response to the protection path conversion request, the path generation units transmit the path 
signals with the path overhead that contains the automatic path conversion infonnation 
indicating a protection path conversion con^lete notice to the receiving node, through the 
converted path, in response to the protection path conversion reverse request. 

1 7, (Previously presented) The node device of claim 15, wherein each path 
generation unit attaches the path overhead that also contains a priority order information 
indicating a priority order of each path to the path signals to be transmitted through each 
path, such that the transmitting node and the receiving node convert the protection path into a 
working path by using the priority order information contained in the path overhead attached 
to the path signals transmitted through each path. 
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1 8 . (Currently amended) A node device flmctioning as a receiving node in a path 
network for carrying out connnuni cations between nodes using one or more working paths 
and one or more protection paths, the node device comprising: 

a plurality of path termination units, each path termination unit applies a termination 
processing to a path overhead attached to path sigaals received jBrom a transmitting node, 
where the path overhead contains an automatic path conversion information to be used in 
converting one of the protection paths into a working path, such that the protection path is 
converted into a working path temporarily by using the automatic path conversion 
information contained in the path overhead, in order to increase a bandwidth of the working 
paths when a bandwidth increase request occurs in the path networ k, wherein once a 
protectio n path has been converted into a working Dath> an additional protection path i^ 
added in order to increase a bandwidth of the protection oaths, and the worTdng paths and the 
protection oaths are rearranged after the addition of the additional protection path such that 
all the working paths connect the transmitting node and the receiving node via a first route 
and all th e protection paths connect the transmitting node and the receiving node via a 
second route : 

a plurality of demultiplexing units, each demultiplexing unit demultiplexes 
multiplexed path signals transmitted through each route into path signals for each path; and 

a switch unit for switching the path signals for each path obtained by the 
demultiplexing units into liie path termination units. 
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19. (Previously presented) The path network of claim 18, wherein at a time of 
converting the protection path into a working path, when the receiving node receives the path 
signals with the path overhead that contain the automatic path conversion information 
indicating a protection path conversion request for requesting a conversion of a protection 
path into a working path from the transmitting node, the path termination units reserve an 
output terminal at a receiving side, connect an input of the output temiinal to a path from 
which the protection path conversion request is received, and retum the path signals with the 
path overhead that contains the automatic path conversion information indicating a 
protection path conversion reverse request for requesting transmission of signals through a 
converted path to the transmitting node, in response to the protection path conversion 
request, and receive the path signals with the path overhead that contains the automatic path 
conversion information indicating a protection path conversion complete notice from the 
transmitting node, through the converted path, in response to the protection path conversion 
reverse request. 

20. (Previously presented) The node device of claim 1 8, wherein each path 
termination unit applies the termination processing to the path overhead attached to the path 
signals for each path that also contains a priority order information indicating a priority order 
of each path, such that the transmitting node and the receiving node convert the protection 
path into a working path by using the priority order information contained in the path 
overhead attached to the path signals transmitted through each path. 
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